Establishment of an entirely plasmid-based reverse genetics system for Bluetongue virus.
Bluetongue virus (BTV), the type species of the genus Orbivirus within the family Reoviridae, has a genome consisting of 10 linear double-stranded RNA genome segments. Current reverse genetics approaches for engineering the BTV genome rely upon in vitro synthesis of capped RNA transcripts from cloned cDNA corresponding to viral genome segments. In an effort to expand the utility of BTV reverse genetics, we constructed a reverse genetics vector containing a T7 RNA polymerase promoter, hepatitis delta ribozyme sequence and T7 RNA polymerase terminator sequence. Viable virus was recovered following transfection of mammalian cells, expressing T7 RNA polymerase, with 10 plasmid constructs representing the cloned BTV-1 genome. Furthermore, the plasmid-based reverse genetics system was used successfully to isolate viable cross-serotype reassortant viruses and a mutant virus containing a defined mutation in the replicating viral genome. The new reverse genetics platform established here for BTV is likely applicable to other orbiviruses.